Effects of idebenone and related compounds on respiratory activities of brain mitochondria, and on lipid peroxidation of their membranes.
The oxidation of succinate and NADH in a ubiquinone-depleted canine brain mitochondrial preparation was restored by a low molecular weight benzoquinone, idebenone. Idebenone inhibited NADH(NADPH)/ADP-Fe3+-dependent lipid peroxidation in canine brain mitochondria and protected against the resulting inactivation of NADH-cytochrome c reductase activity. Idebenone did not affect the activities of succinate oxidase in canine and rat brain mitochondria but suppressed the oxygen consumption in NADH oxidation. This suppression might be related to the inhibition of lipid peroxidation. These results suggest that idebenone functions as an electron carrier in the respiratory chains of brain mitochondria and as an antioxidant against membrane damage caused by lipid peroxidation in brain mitochondria.